coccinellids are predators of these pests; therefore, there is a need to explore the Scymnus coccinellids of GilgitBaltistan. Moreover, proper taxonomic studies are necessary for developing biological control-based insect pest management strategies (Irshad and Haq, 2010) .
Materials and methods

The study area -Gilgit-Baltistan
Gilgit-Baltistan (formerly the Northern Areas of Pakistan) is spread over an area of 72,496 km 2 and is administratively divided into 7 districts: Astore, Diamer, Gilgit, Ghanche, Ghizer, Hunza-Nager, and Skardu. The area lies between 72°N and 75°N and between 34.5°E and 37°E. About 44% of the area is covered by mountains (rocks, wetlands, etc.), 50% is alpine pasture, 4% forests, and 1% cultivable waste, while only 1% is under cultivation. Three high mountain ranges, namely the Himalayas, Karakorum, and Hindu Kush, are found in the area. The area is home to 5 of the world's highest peaks of above 8000 m and about 50 peaks with elevations of 7000 m. Along with other world-famous peaks, Nanga Parbat (known as Killer Mountain) and K2 (Mount Godwin-Austen) are located in the area. This area is surrounded by China, India, and Afghanistan, and it is separated from Tajikistan by the narrow Wakhan strip.
Collection
For collection of the coccinellid species, surveys were conducted in all 7 districts of Gilgit-Baltistan from 2006 to 2011, mostly in the months of May through September, as the majority of the areas of Gilgit-Baltistan are accessible only during these months due to harsh weather conditions. Each locality was visited fortnightly or monthly depending upon the accessibility of the area. Standard collection procedures were applied. About 120 ladybird beetle specimens were collected. Field data of each specimen was recorded. In addition to the fresh collections, the housed collection of the National Insect Museum (NARC), Islamabad, was also examined.
Genitalia extraction and examination
For genitalia extraction, the method of Majerus and Kearns (1989) was followed with some modifications. The specimens were softened by putting them into hot water for 1 to 2 min. With the help of two entomological needles, the abdomen was detached from the body and boiled in 10% potassium hydroxide solution for 30 min to dissolve excess tissue and partially clear opaque structures. The abdomen was cleaned in hot water and transferred to pure glacial acetic acid for 5 min. To dehydrate the abdomen, it was first immersed in 80% ethanol and then in absolute alcohol for 5 min. Finally, the abdomen was moved to clove oil. The processed abdomen was put on a cavity slide with a drop of glycerin, and the genitalia were extracted with the help of two entomological needles under a stereoscope.
Male genitalia were mounted onto a plastic strip adhesive with hydrosoluble glue, and the female genitalia onto a strip of transparent plastic with Euparal.
Description
To minimize redundancy, only characteristics peculiar to a given lower-ranking taxon are presented in its description. The species were identified and described following the literature of Kapur (1958) , Canepari and Milanese (1997) , Katakura et al. (2001) , Inayatullah et al. (2005) , and Rafi et al. (2005) .
Results
The results of the present study revealed that there are 4 species in 2 genera of Scymninae (Coccinellidae) in GilgitBaltistan, Pakistan. Distribution of Scymninae species in the study area is shown in Figure 1 Booth and Pope, 1989) ; Scymnus suturalis Motschulsky, 1858; -Crotch, 1874; -Korschefsky, 1931; -IablokoffKhnzorian, 1972 .
Scymnus stabilis Motschulsky, 1866; -Crotch, 1874; -Weise, 1900; -Korschefsky, 1931 .
Scymnus lateralis Sicard, 1913; -Korschefsky, 1931; -Pang and Gordon, 1984 . Diagnosis: Body small, elongate, moderately convex as shown in Figure 2 . Head light brown to dark brown. Head deeply inserted, visible from above with eyes large and brown. Pronotum dark brown, darker in middle with lighter reddish brown posterior and anterior margins. Elytra ground color yellowish to reddish brown, punctate with a dark brown to black sutural stripe from basal margin and gradually narrowed toward apex, lateral margins narrowly dark brown to black at middle. Antennae small, segmented. Basal segment is thick, broader than and about twice as long as the second segment. Second segment is as long as and twice as broad as the third segment. Body dark brown from below, densely covered with fine, short, transparent, yellow hairs.
Genitalia: Phalobase: Trab long, thick, curved at middle. Basal piece short and rectangular. Parameres thick, slightly longer than median lobe, slightly compressed at base, tips rounded with long sparse hairs. Median lobe broad for most of its length except apex, which is pointed and slightly curved as shown in Figure 3 . Remarks: This species is very similar to S. (Neopullus) hoffmanni in general appearance and coloration, and can be differentiated by the male genitalia. Booth and Pope (1989) Ohta, 1929; -Sasaji, 1971 . Scymnus (Pullus) hilaris Sasaji, 1971 . Scymnus (Scymnus) ishidai Araki, 1963; -Sasaji, 1971 . Scymnus (Nephus) inops Smirnoff, 1973.
Material examined: 1 ♂ 2 ♀ Pak. GB, Hunza-Nager, Gulmit, 04.VI.2007 (M. Ashfaque) (NIM); 2 ♂ 3 ♀ Pak. GB, Hunza-Nager, Gulmit, 12.VI.2008 (Ashraf) (NIM).
Diagnosis: Body small, oval, highly convex, ground color black and densely pubescent (Figure 4) . Head brownish black, not visible from above, eyes small, brownish black. Pronotum black, densely pubescent, transverse, curved inward, posteriorly pushing scutellum. Scutellum visible and black. Elytra shiny black except anal portion, which is light reddish brown.
Genitalia:
Phalobase: Trab long, thick, distally curved, and expanded. Basal piece rectangular. Parameres short, comparatively thin, tips pointed and with long hairs. Median lobe thick, broad at base, gradually tapering toward apex, tip rounded with long hairs on dorsal and distal portions. Siphon: Capsule unique, asymmetrical, both arms forming 180° angle, outer arm short, inner arm long. Tube cylindrical, moderate in thickness, abruptly curved at base, then broadly curved at middle, distal portion comparatively thin, tip flattened with a narrow process directed downward. Male genitalia of Scymnus posticalis shown in Figure 5 .
Remarks: This relatively small black coccinellid species resembles other members of genus Scymnus like S. nubilus and S. pauperculus, as all 3 species are similar in size and body coloration. However, this species is remarkably different in the male genitalia structure from the other 2 species. Thapa (2000) reported this species from Nepal. Agarwala and Yasuda (2001) reported this species as a predator of Aphis gossypii from India. Poorani (2002) also listed S. posticalis in the Indian checklist of predatory coccinellids.
Host: It is a general predator of aphids, scale insects, and mites.
Habitat: It can be found on fruit trees like apple and walnut, and on grapes.
Local distribution: Gulmit, Hunza. Diagnosis: Body small, slightly oval, widest at middle, convex, black, coarsely punctate, pubescent with rather long white hairs as shown in Figure 6 . Head mostly black with anterior half testaceous and sparsely punctate. Pronotum and elytra black. Dorsal surface with grayish, moderately long, sparse, semierect hairs. Legs testaceous. Male genitalia with thin parameres, shorter than median lobe, median lobe very long, curved at subdistal portion, tip of siphonal tube blunt.
Male genitalia: Phalobase: Trab very short and distally expanded. Basal piece: Small and semicircular. Median lobe: Very long, cylindrical, narrow and tapering toward apex, bent toward parameres at subdistal portion slightly and without hairs. Parameres: Very thin, about threequarters of median lobe without hairs, apex with a pair of setae. Siphon: Siphonal capsule simple, without an outer hook but inner hook elongated and apically bifurcated, siphonal tube thin, long, forming a complete loop with pointed tip as shown in Figure 7 .
Remarks:
The type locality of this species is Derbent, Caucasus (USSR). Kapur (1948) , while working on the genus Stethorus Weise of Old World species, described this species. He also reported some materials of this species from Mastung (Balochistan) and Faisalabad (formerly Lyallpur) (Punjab), Pakistan, collected while feeding on This species may be confused with another Stethorus species, S. pauperculus. Both species are very similar in general appearance and coloration. However, it can be distinguished from S. pauperculus by the structure of the male genitalia. The siphon of S. gilvifrons forms a complete loop, while that of S. pauperculus is somewhat straight. Some authors have incorrectly illustrated the male genitalia of this species with S. siphonulus. This species is also confused with S. wollastoni Kapur (Syn. S. minimus) due to similarities in coloration, especially the testaceous interior part of head.
Host: It is a general predator of mites.
Habitat: It can be found in fruit orchards and on isolated fruit trees like pear, apple, and walnut, and on grapes.
Local distribution: Jaglot, Gilgit. Weise, 1900; -Kapur, 1948 . Diagnosis: Body small with yellow mouth parts. Elytra and thorax wholly black, devoid of spots, pubescence distinctly apparent, legs brownish, short, and profusely setose. Adult is shown in Figure 8 .
Genitalia: Phalobase: Trab with short apex slightly expanded. Basal piece: Semicircular. Parameres: Long, slender, gradually tapering toward apex forming hairs like tip. Median lobe: Very long cylindrical thickness up to three-quarters of its length, then slightly turned and tapering toward apex. Siphonal tip: abruptly turned and pointed. Siphon capsule absent, small tube replacing capsule. Siphonal tube turned abruptly, slightly bent at middle, tip blunt. Male genitalia are given in Figure 9 .
Remarks: This species also resembles other Stethorus species. Its distinguishing characters from S. gilvifrons are given under the remarks for S. gilvifrons. This species can be distinguished from S. yunnanensis by comparing male genitalia. Siphonal tube in S. pauperculus is somewhat straight at the base, while that of S. yunnanensis is semicircular at the base. Median lobe of S. pauperculus is comparatively thin with rounded tip, whereas it is broad with notched tip in S. gilvifrons.
Host: It is a general predator of mites. Habitat: It can be found in fruit orchards and on isolated fruit trees like pear, apple, and walnut, and on grapes.
Local distribution: Jaglot, Gilgit. World distribution: India, Malaysia, Pakistan, Thailand, Yemen. 
Discussion
Previously, Irshad (2001 Irshad ( , 2003 and Rafi et al. (2005) reported 3 species of subfamily Scymninae from the Northern Areas of Pakistan (now Gilgit-Baltistan). These include Scymnus nubilus Mulstant, 1850; Stethorus gilvifrons (Mulstant, 1850); and Stethorus pauperculus (Weise, 1895) . During the present study, surveys were conducted throughout the Gilgit-Baltistan region for ladybird beetles of the subfamily Scymninae. The taxonomic study of the collected specimens confirmed the occurrence of 4 species in 2 genera of subfamily Scymninae in the region. The identified species occurring in Gilgit-Baltistan are Scymnus nubilus Mulstant, S. posticalis, Stethorus gilvifrons, and S. pauperculus. Among these, Scymnus posticalis is a new record for the Gilgit-Baltistan region, a high-altitude dry mountain area of Pakistan. The taxonomic position of these species was confirmed by genitalia morphology; previously, identification was carried out only through external morphology of the adults, which may result in misidentification. Micrococcinellids, especially species of genera Scymnus and Stethorus, are similar in appearance and need to be identified through genitalia examination. The findings are significant, with 4 confirmed records of Scymninae, and could serve as a baseline study for the region of Gilgit-Baltistan.
